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DETAILED ACTION 

1 . This office action is in response to the amendment filed the 14 April 2006. 
Claims 1-23 are pending. 

Response to Arguments 

2. Applicant's arguments with respect to independent claims 1 and 1 1 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claim 1 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claim 1 recites "...reducing the number of bits of the source data, thereby 
generating a reduced-bit source data, wherein reducing the number of bits includes 
converting an odd source data value into an even source data value. 11 The word 
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"includes" in the claim could mean that in addition to converting even source data into 
odd source data the method could also convert odd into even (inclusive), or the word 
"includes" could mean that in reducing the number of bits only odd source data is 
converted into even data (exclusive). There is insufficient explanation in the 
specification for the examiner to make the distinction as to whether the claim intends the 
word "include" to be inclusive or exclusive. 

For the purpose of examination the examiner will interpret the claim to be 
inclusive in that in addition to converting even source data into odd source data the 
method could also convert odd into even. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1-6 and 11-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicants' APA (Specification paragraphs [0003]-[0018] and Figures 1-4), in 
view of Morita (US 2002/0196221) and further in view of Lee (US 2001/0038372). 

Regarding claim 1, APA discloses a method for driving a liquid crystal display, 
comprising the steps of: 

receiving source data (Figure 4, Data in); 

comparing source data of a previous frame with the source data of a current 
frame to select a preset modulated data in accordance with the result of the comparison 
(Figure 4, Fn and F n -i and page 5, paragraph [0010], 2 nd sentence); and 

modulating the source data by using the selected modulated data (Figure 4, 
Mdata Out). 

The APA fails to teach of reducing the number of bits of the source data, thereby 
generating a reduced-bit source data. 

Morita teaches of reducing the number of bits of the source data, thereby 
generating a reduced-bit source data (Page 2, paragraph [0022]). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA and Morita in order to 
create a liquid crystal display driving method that would not cause deterioration in 
picture quality but would also reduce the memory of the lookup table. 
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APA and Morita fail to explicitly teach of the method wherein reducing the 
number of bits includes converting an odd source data value into an even source data 
value. 

However, Morita does teach in paragraphs [0026]-[0029] of reducing the number 
of bits of the source data, reciting that in his preferable modes he converts 8 bits to 5 
bits, 6 bits to 4 bits, and 6 bits to 3 bits. 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made that the method taught by the combination of APA and 
Morita converts not only even source data to odd/even source data but also odd source 
data to even source data in order to provide a liquid crystal device which is capable of 
reducing the memory capacity of a frame memory to be used for delaying input data. 

APA and Morita fail to teach of a method for driving a liquid crystal display 
wherein a bit number of a reduced-bit source data of a previous frame is the same as 
that of a current frame, and a bit number of the preset modulated data is more than that 
of the reduced-bit source data of each previous frame and current frame. 

Lee discloses a method for driving a liquid crystal display wherein a bit number of 
a reduced-bit source data of a previous frame is the same as that of a current frame, 
and a bit number of the preset modulated data is more than that of the reduced-bit 
source data of each previous frame and current frame (Figure 1 1 and paragraphs 
[0096]-[0102]. The bit numbers of the previous and present frames are both equal to 6- 
bits. The examiner interprets that the modified 8-bit signal which is outputted is the 
preset modulated data, which is more than the bit number of the reduced-bit previous 
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and current frames. The 8-bit value is preset because prior to the comparing of the 
previous and current frames 6-bit numbers, the 2-bits which are supplied to the data 
gray scale signal converter 480 are already known or preset. Then, the 6-bit values of 
the present and previous frames are compared and modified to a 6-bit value that was 
also preset in the data gray signal converter 480. Since the preset 6-bit modified value 
is then added to the known 2-bit value to create an 8-bit signal, the preset data bit 
number is greater than the bit number of the reduced frames.). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to use the method taught by Lee with the method taught 
by the combination of APA and Morita in order to enhance the response speed of the 
liquid crystal by modifying the liquid crystal driving method without modifying the 
structure of the TFT-LCD. 

Regarding claim 2, APA, Morita and Lee disclose the method of claim 1. 

Morita also discloses wherein the selected modulated data is set to be a 
minimum value within a data band that includes a plurality of initial modulated data, 
wherein each of the initial modulated data is larger than a current data value of the 
current frame, when the current data value of the current frame is larger than a previous 
data value of a previous frame (Page 2, paragraph [0031]. The examiner interprets the 
lookup table of consisting of initial modulated data and that a value larger than the 
current data value (first input data) could be chosen from this table when the current 
data is larger than the previous data (second input data) and that in selecting this data, 
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since overshooting is being performed, that it would be logical for the value in the data 
band that would be selected would be the minimum value because all of the values are 
larger than that of the current value and the next highest number would be the 
minimum. ). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for the optimization of display characteristics. 

Regarding claim 3, APA, Morita and Lee disclose the method of claim 1. 

Morita also discloses wherein the selected modulated data is set to be a 
maximum value within a data band that includes a plurality of initial modulated data, 
wherein each of the initial modulated data is smaller than a current data value of the 
current frame, when the current data value of the current frame is smaller than a 
previous data value of a previous frame (Page 2, paragraph [0031]. The examiner 
interprets the lookup table of consisting of initial modulated data and that a value 
smaller than the current data value (first input data) could be chosen from this table 
when the current data is smaller than the previous data (second input data) and that in 
selecting this data, since overshooting is being performed, that it would be logical for the 
value in the data band that would be selected would be the maximum value because all 
of the values are smaller than that of the current value and the next lowest number 
would be the maximum. ). 
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Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for the optimization of display characteristics. 

Regarding claim 4, APA, Morita and Lee disclose the method of claim 1 . 

Morita also discloses wherein the source data is modulated to a current data 
value of the current frame, in modulating the source data, when the current data value 
of a current frame is the same as a previous data value of the previous frame (Page 1 , 
paragraph [0012] where it states: "That is, the lookup table 103 is set a value, in 
advance, so that, when a gray-scale value of an input 1 is equal to a gray-scale of an 
input 2, the gray-scale value is output as an output 2..." The examiner interprets input 1 
and 2 to be the current and previous frame data and that when these values are equal 
the lookup table is bypassed.). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow the display to maintain the current settings when no change has been detected 
within the system. 

Regarding claim 5, APA, Morita and Lee disclose the method of claim 1 . 
Morita also discloses the method of claim 1 further comprising delaying the 
reduced-bit source data by one frame interval (Page 2, paragraph [0023]). 
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Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for the comparison between the current and previous frame value. 

Regarding claim 6, APA, Morita and Lee disclose the method of claim 5. 

APA, Morita and Lee fail to disclose wherein the source data is an 8-bit data, and 
the reduced-bit source data is a 7-bit data. 

However, it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to make the source data 8 bits and the reduced source 
data 7 bits in order to save memory space by allowing for a smaller lookup table. 

Regarding claim 11, APA discloses an apparatus for driving a liquid crystal 
display, comprising: 

an input line for receiving source data (Figure 4, Data in); and 

a modulator for comparing the source data of a current frame with the source 
data of a previous frame to modulate the source data by using a preset modulated data 
in accordance with a result of the comparison (Figure 4, Fn and F n -i and page 5, 
paragraph [0010], 2 nd sentence). 

APA fails to teach of a bit converter for reducing the number of bits of the 
received source data to generate reduced bit source data. 

Morita discloses a bit converter for reducing the number of bits of the received 
source data to generate reduced bit source data (Page 2, paragraph [0023]). 
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Therefore it would have been obvious to "one of ordinary skill" in the art to 
combine the teachings of APA and Morita in order to create a liquid crystal display 
driving apparatus that would not cause deterioration in picture quality but would also 
reduce the memory of the lookup table. 

APA and Morita fail to teach of a method for driving a liquid crystal display 
wherein a bit number of a reduced-bit source data of a previous frame is the same as 
that of a current frame, and a bit number of the preset modulated data is more than that 
of the reduced-bit source data of each previous frame and current frame, and wherein 
the modulator replaces all of the bits of the source data with preset modulated data. 

Lee discloses a method for driving a liquid crystal display wherein a bit number of 
a reduced-bit source data of a previous frame is the same as that of a current frame, 
and a bit number of the preset modulated data is more than that of the reduced-bit 
source data of each previous frame and current frame, and wherein the modulator 
replaces all of the bits of the source data with preset modulated data (Figure 11 and 
paragraphs [0096]-[0102]. The bit numbers of the previous and present frames are both 
equal to 6-bits. The examiner interprets that the modified 8-bit signal which is outputted 
is the preset modulated data, which is more than the bit number of the reduced-bit 
previous and current frames. The 8-bit value is preset because prior to the comparing 
of the previous and current frames 6-bit numbers, the 2-bits which are supplied to the 
data gray scale signal converter 480 are already known or preset. Then, the 6-bit 
values of the present and previous frames are compared and modified to a 6-bit value 
that was also preset in the data gray signal converter 480. Since the preset 6-bit 
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modified value is then added to the known 2-bit value to create an 8-bit signal, the 
preset data bit number is greater than the bit number of the reduced frames. Also since 
the modulator outputs the newly modified preset 8-bit signal, all of the bits of the source 
data are replaced with the newly created 8-bit value before being output.). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to use the method taught by Lee with the method taught 
by the combination of APA and Morita in order to enhance the response speed of the 
liquid crystal by modifying the liquid crystal driving method without modifying the 
structure of the TFT-LCD. 

Regarding claim 12, APA, Morita and Lee disclose the apparatus of claim 11. 
Morita also discloses wherein the selected modulated data is set to be a minimum value 
within a data band that includes a plurality of initial modulated data, and each of the 
initial modulated data is larger than a current data value of the current frame, when the 
current data value of the current frame is larger than a previous data value of the 
previous frame (Page 2, paragraph [0031]. The examiner interprets the lookup table of 
consisting of initial modulated data and that a value larger than the current data value 
(first input data) could be chosen from this table when the current data is larger than the 
previous data (second input data) and that in selecting this data, since overshooting is 
being performed, that it would be logical for the value in the data band that would be 
selected would be the minimum value because all of the values are larger than that of 
the current value and the next highest number would be the minimum. ). 
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Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for the optimization of display characteristics. 

Regarding claim 13, APA, Morita and Lee disclose the apparatus of claim 11. 
Morita also discloses wherein the selected modulated data is set to be a maximum 
value within a data band that includes a plurality of initial modulated data, and each of 
the initial modulated data is smaller than a current data value of the current frame, when 
the current data value of the current frame is smaller than a previous data value of the 
previous frame (Page 2, paragraph [0031]. The examiner interprets the lookup table of 
consisting of initial modulated data and that a value smaller than the current data value 
(first input data) could be chosen from this table when the current data is smaller than 
the previous data (second input data) and that in selecting this data, since overshooting 
is being performed, that it would be logical for the value in the data band that would be 
selected would be the maximum value because all of the values are smaller than that of 
the current value and the next lowest number would be the maximum. ). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for the optimization of display characteristics. 

Regarding claim 14, APA, Morita and Lee disclose the apparatus of claim 11. 
Morita also discloses wherein the source data is modulated to the current data value of 
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the current frame, when the current data value of the current frame is the same as a 
previous data value of the previous frame (Page 1, paragraph [0012] where it states: 
"That is, the lookup table 103 is set a value, in advance, so that, when a gray-scale 
value of an input 1 is equal to a gray-scale of an input 2, the gray-scale value is output 
as an output 2..." The examiner interprets input 1 and 2 to be the current and previous 
frame data and that when these values are equal the lookup table is bypassed.). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow the display to maintain the current settings when no change has been detected 
within the system. 

Regarding claim 15, APA, Morita and Lee disclose the apparatus of claim 11. 
Morita also disclose wherein the modulator includes: a frame memory for delaying the 
reduced-bit source data for one frame interval (Figure 1 , item 3 and page 2, paragraph 
[0023]); and a lookup table for comparing the reduced-bit source data of the previous 
frame with the reduced-bit source data of the current frame to select a preset modulated 
data in accordance with the result of the comparison (Figure 1 , item 4 and page 2, 
paragraph [0024]. 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for a driving apparatus that could compare a previous and current frame and 
make an adjustment accordingly. 
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Regarding claim 16, APA t Morita and Lee disclose the apparatus for driving 
according to claim 15. Morita also discloses wherein the bit converter is connected 
between the frame memory and an input terminal of the lookup table (Figure 1, items 1, 
3 and 4 where items 1 and 2 make up the bit converter in which item 2 is connected to 
item 3, the frame memory, and item 2 is also connected to an input terminal of item 4, 
the lookup table. Since the controller, item 2, is in combination with item 1 to make the 
bit converter, the bit converter is therefore between items 3 an 4, the frame memory and 
lookup table.). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to combine the teachings of APA, Morita and Lee in order 
to allow for the source data to be reduced before it is stored in memory so that it will 
take up less memory space. 

Regarding claim 17 % APA, Morita and Lee disclose the apparatus for driving 
according to claim 1 1 . APA, Morita and Lee fail to disclose wherein the source data is 
an 8-bit data, and the reduced-bit source data is a 7-bit data. However, it would have 
been obvious to "one of ordinary skill" in the art at the time the invention was made to 
make the source data 8 bits and the reduced source data 7 bits in order to save 
memory space by allowing for a smaller lookup table. 
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Allowable Subject Matter 

8. Claims 7-10 and 18-23 are allowable. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 7, the primary reason for indicating claim 7 allowable is the 
inclusion into the existing claim language of the limitation of n-k bits corresponding to 
the most significant of the n bits and the inclusion of the limitation of replacing all of the 
bits within the n bit source data with the n bit modulated data in combination with the 
claim previously reciting of setting a first and second n bit modulated data, which is not 
found singularly or in combination within the prior art. 

Regarding claim 18, the primary reason for indicating claim 18 allowable is the 
inclusion in the existing claim language of the limitation of replacing all of the bits within 
the n bit source data with the n bit modulated data in combination with the claim 
previously reciting of registering a first and second n bit modulated data, which is not 
found singularly or in combination within the prior art. 



Conclusion 
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1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen G. Sherman whose telephone number is (571) 
272-2941. The examiner can normally be reached on M-F, 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

SS 

9 May 2006 




